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功能。哺乳类 OR 基因家族中位点相连于主要组织相容性复合体（Major 
Histocompatibility Complex，MHC）的基因比例最大，且邻近 MHC 的最常见
OR14J1 基因具有与 MHC 相关联的作用，动物通过嗅觉选择配偶能够有利于提
高其免疫力和适应性。鸟类嗅觉以往被认为较弱而没有得到重视，近年来有关鸟
类嗅觉基因的研究正在开始起步。 
本论文在设计鹭科鸟类 OR14J1 通用引物的基础上，扩增鹭科鸟类 OR14J1
片段；通过比对不同鹭科鸟类物种 OR14J1 基因的核苷酸序列和氨基酸序列，分








形目[1]鹭科鸟类包括 12 个物种，黄嘴白鹭（Egretta eulophotes）、白鹭（Egretta 
garzetta）、岩鹭（Egretta sacra）、牛背鹭（Bubulcus ibis）、池鹭（Ardeola bacchus）、






本论文扩增出嗅觉受体 OR14J1 基因的鸟类包括鹭科鸟类 12 个物种中的 11
















发现，11 个鹭类物种的 OR14J1 基因的一致性为 91.95%，OR14J1 基因翻译的氨
基酸序列一致性为 88.74%；两种猛禽的 OR14J1 基因的一致性为 86.05%，OR14J1
基因翻译的氨基酸序列一致性为 80.13%。11 个鹭类物种共计 29 个个体 145 条
OR14J1 序列（每个个体提供 5 条序列）构建的 NJ 系统进化树分析发现，OR14J1
基因分为若干支，且在每一分支中的基因存在着明显物种之间的混群现象，推测
鹭类 OR14J1 基因存在跨物种进化。针对每一个鹭类物种随机选取一个个体挑取
45 个克隆进行测序并构建 NJ 系统进化树分析，发现其 OR14J1 基因分为 3 至 4

























Smell is regulated by animal olfactory receptor (OR) which is distributed in the 
olfactory epithelium. In mammalian OR gene family, the largest proportion of OR 
gene is located near the major histocompatibility complex (MHC). In addition, the 
OR14J1 gene closed to MHC has relative function with MHC. Animals may choose 
their sexual partners through smell to enhance their immunity and adaptability of their 
offspring. In the past, birds’ smell was not paid more attention as it was thought to be 
weak. In recent years, the study on bird smell has started gradually.  
This thesis amplified the OR gene OR14J1 in ardeid birds on the basis of 
designing the universal primers of ardeid birds, analyzed the structure of OR14J1 
gene by comparing the OR14J1 nucleotide sequences or amino acid sequences among 
different ardeid species, analyzed systematic relationship of OR14J1 gene among the 
different ardeid species by constructing their Neighbor-joining (NJ) phylogenetic tree, 
and analyzed the gene copy in OR14J1. Also, my thesis tried to discuss the 
relationship between smell and ecological habits such as feeding from the molecular 
gene in the ardeid birds. Furthermore, this thesis amplified the OR14J1 gene in two 
bird species which belong to Strigiformes and Falconiformes in order to get 
preliminary understanding of the OR14J1 gene differences between wader birds and 
raptorial birds. These researches may be beneficial to understand the structure and 
phylogenesis of olfactory receptor gene OR14J1 in ardeid birds and inquire into the 
ecological adaptation of ardeid smell. All of these results will provide the basis for 
future study on other olfactory genes in ardeid birds and on olfactory genes in other 
birds. 
This experiment used PCR techniques and molecular systematic method. The 
bird species in this study included 12 ardeidae species in Pelecaniformes, Egretta 
eulophote, Egretta sacra, Egretta garzetta, Bubulcus ibis, Ardeola bacchus, 
Nycticorax nycticorax, Ardea cinerea, Botaurus stellaris, Ixobrychus flavicollis,  















species in Strigiformes, Otus bakkamoena and Glaucidium cuculoides; 1 falconidae 
species in Falconiformes, Falco tinnunculus; and 3 accipitridae species in 
Accipitriformes, Accipiter gularis and Nisaetus nipalensis. The main results are as 
follows: 
The olfactory receptor gene OR14J1 could be amplified successfully from 11 
species of the 12 ardeid birds, 1 species (Otus bakkamoena) of the two strigid birds , 
and 1 species (Falco tinnunculus) of the one falconid bird. The length of OR14J1 
genes were about 890bp. After the sequencing and comparison of their sequences, the 
identity of the OR14J1 gene sequence among 11 ardeid birds was 91.95%, the identity 
of the OR14J1 amino acid sequence among 11 ardeid birds was 88.74%; the identity 
of the OR14J1 gene sequence between two raptorial birds was 86.05%, and the 
identity of the OR14J1 amino acid sequence between two raptorial birds was 80.13%. 
The NJ phylogenetic tree were constructed basing on the 145 gene sequences or 
amino acid sequences from 29 individuals of 11 species (each specie provided 5 
sequences) and found that both results of gene sequence and amino acid sequence 
presented several branches in which each branch contained a group of gene sequences 
or amino acid sequences from more than one species, inferring that there was 
trans-species evolution in ardeid OR14J1 gene. When 45 clones randomLy selecting 
from each one individual in every species were used to sequence and to conduct NJ 
phylogenetic tree of OR14J1 gene, the result shows that the OR14J1 gene formed 3 or 
4 branches in each species, suggesting that there’s at least 3 or 4 copies of this gene in 
each ardeid species. In addition, there’s no difference of OR14J1 NJ phylogenetic tree 
between diurnal and nocturnal species or between different feeding habit species.  
In conclusion, most ardeid species in wader birds and some strigid and falconid 
species in raptorial birds have the olfactory receptor gene OR14J1. The structure of 
the olfactory receptor gene sequence in different ardeid birds has high similarity. The 
phylogenesis of this gene has trans-species evolution and 3-4 copies. There are no 
phylogenic differences between species which have different ecological habits. 
















































是湿地水鸟之一，全世界有 20 属 65 种，广泛分布于全球各地[1]。其中旧大陆分


































































































Mayr 等[30]在对鹭类的分类中，鹭亚科（Ardeinae）共计 6 属 36 种，夜鹭亚
科（Nyetieoraeinae）共计 3 属 8 种，虎鹭亚科（Tigrisomatinae）共计 3 属 5 种，
麻鳽亚科（Botaurinae）共计 3 属 13 种，这四个亚科共计 15 属 62 种。然而 Howard
等[12]发表的《世界鸟类名录》中未将美洲绿鹭（Butorides virescens）和加岛绿鹭
（Butorides sundevalli）2 种列入其中，故而较 Mayr 等的分类中少了 2 种，即共















在 2002 年世界自然资源和自然资源联盟（IUCN）鹭类专家组 Hafner 等制






在分子系统学上，有报道通过 scnDNA 杂交、细胞色素 b（Cyt b）[31-34]以及
12SrRNA[3]法对鹭科鸟类系统发生学进行研究。虽然分子系统学方法为鸟类群分
类的研究提供了很多解决疑难问题的依据，但也存在许多问题。例如利用线粒体
DNA 进行系统学研究时，常出现不同线粒体 DNA 片段对相同样品研究后的结果
不同（分析相同类群时，Russo[35, 36]的实验结果与 Zardoya 和 Meyer 的实验结果
因利用不同线粒体 DNA 片段而有差异）。 




结果显示，这 18 种鹭科鸟类在系统发育过程中较早地聚为 2 支，分别代表了鳽
类和鹭类两个支系：其中一支由紫背苇鳽、栗苇鳽、黑苇鳽、黄苇鳽和大麻鳽组
成，而另一支由其余的 13 种鹭类构成，该结果与周晓平在 2008 年分别通过线粒
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